Objective : Cerebral microbleeds (CMBs) are known as the neuroimaging markers of risk in stroke and dementia. Many studies on CMBs in elderly patients with hemorrhagic or ischemic stroke have been reported; however, reports on CMBs in young populations with intracerebral hemorrhage (ICH) are lacking.
INTRODUCTION
Cerebral microbleeds (CMBs) on T2-weighted gradient echo (GRE) imaging are known to represent hemosiderin deposition in macrophages from previous blood extravasation. They are frequently detected in elderly patients with intracerebral hemorrhage (ICH), ischemic stroke, and incidental ICH. Recently, in developing magnetic resonance imaging (MRI) technologies for detection of CMBs, many stud-ies have applied the technologies to population-based elderly samples. In general, CMBs are mainly associated with two types of sporadic small vessel disease:
hypertensive arteriopathy and cerebral amyloid angiopathy (CAA). 5)15)26) These two types are characterized by different microbleed distribution patterns; CMBs associated with hypertensive vasculopathy tend to occur in the basal ganglia, thalamus, brainstem, and cerebellum, whereas CAA shows a lobar distribution. 26) CAA is diagnosed according to the Boston criteria. According to the Boston criteria of CAA diagnosis, 26) patients who survive after hemorrhage are not suspected of having CAA unless pathological findings are present in those aged < 55 years. Among these, we excluded 46 with structural and secondary causes of ICH, including arteriovenous malformations (n = 13), cerebral tumors (n = 5), moyamoya disease (n = 11), cavernous malformations (CM) (n = 3), trauma (n = 9), parasitic lesion (n = 1), and use of aspirin (n = 4). In addition, we excluded patients in whom GRE MRI was not applied and CMBs
MATERIALS AND METHODS

Study population and data collection
were not clearly differentiated from vessels.
We assessed many demographic features and vas- Most patients received intensive treatment during the acute phase and were subsequently transferred to the rehabilitation department and followed up on an outpatient basis in the neurosurgery department. Moderate-to severe WMH was assessed with a 2-or 3-step scale. 
Statistical analysis
RESULTS
We identified a total of 226 subjects with spontaneous ICH. Among these, we excluded those for whom MRI (n = 120) or GRE T2-WI (n = 38) was not performed and those for whom MRI or GRE did not
show good reading quality (n = 2 Values are presented as median (interquartile range) or number (%). ICH = intracerebral hemorrhage; BP = blood pressure; SBP = systolic blood pressure; DBP = diastolic blood pressure; CMB = cortical microbleed; WMH = white matter hyperintensity; CSO-PVS = centrum semiovale perivascular spaces. Values are presented as median (interquartile range) or number (%). CMB = cortical microbleed; BP = blood pressure; SBP = systolic blood pressure; DBP = diastolic blood pressure; CSO-PVS = centrum semiovale perivascular spaces; WMH = white matter hyperintensity; ICH = intracerebral hemorrhage. (Table 3 ).
Among the 66 enrolled patients, 40 were treated continuously on an outpatient basis (median follow-up, 20.0 months; range, 1-87 months). When investigating recurrent episodes among the 40 patients, three (7.5%) had recurrent ICH events and were included in the GRE+ group (Table 2) . However, the relationship between recurrent ICH and CMBs was not confirmed because GRE MRI was not performed at the time of first hemorrhage in three patients.
DISCUSSION
The primary findings from our study are that a history of hypertension and male sex were independently associated with CMBs. In addition, moderate-to-severe WMH tended to be associated with CMB development.
In general, CMB development increases with age, possibly due to the strong association of advanced age with CMB risk factors such as leukoaraiosis, CAA, and hypertension. 27) In a study on prevalence analysis of CMBs by Koennecke, 27) the cohorts were 31.5% of these were of the lobar type despite the young age of the patients. In a study on young stroke patients conducted by Shoamanesh, 33% of the sample strictly had CMBs of the lobar type, which probably resulted more often from underlying CAA. 37) Several studies have attempted to pathologically confirm CAA in patients aged < 55 years presenting with lobar ICH.
33)41)
In studies on risk factors of CMBs in elderly patients with hemorrhagic or ischemic stroke, CMBs According to Boston CAA criteria, patients were classified on the basis of patients older than 55 years, and there were limitations in applying to young patients.
To overcome these limitations, a prospective study or randomized controlled trial would provide further evidence to guide clinical practice.
CONCLUSION
For young patients presenting with spontaneous ICH, CMBs are highly prevalent in 61% and strongly associated with history of hypertension and high-degree CSO-PVS. CAA may also be suspected in young patients when considering the variables associated with CMB development. Further study regarding the relationship between CMBs and ICH recurrence in patients requiring antithrombotic agents is needed.
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